Transactions of KSAE, Vol. 33, No. 5, pp.325-333 (May, 2025)

E2idat STFT M3 EM8 82%
rey.4 =

EMB A|AE] 1A
Ho-EEY-HHE-X Y- 1Y

’i) Check for updates

Copyright © 2025 KSAE /234-01
pISSN 1225-6382 / eISSN 2234-0149
DOI http://dx.doi.org/10.7467/KSAE.2025.33.5.325

HL 2tz SW A

A Study on Fault Prediction in EMB Systems Using Deep Leaming and
STFT Signal Analysis

Eunjung No°

- Mangi Kim - Jongick Won - Jachyun Park - Hyun Jee - Sangjin Ko - Jihyun Jung

SW Campus, HL Mando, 255 Pangyo-ro, Bundang-gu, Seongnam-si, Gyeonggi 13486, Korea
(Received 30 October 2024 / Revised 27 January 2025 / Accepted 31 January 2025)

Abstract : This study focused on a prognostics and health management(PHM) system to predict a specific fault in the electric

mechanical brake system. As software requirements become increasingly complex, implementing a robust PHM system is
essential to ensure reliability and safety. This research systematically categorized fault conditions and extracted key features
from signal data using fast Fourier transform techniques to generate short-time Fourier transform spectrogram image data
sets. A univariate ResNet model was trained using motor phase-U voltage data, achieving a fault classification accuracy of
83.08 %. Notably, the model effectively differentiated between normal and fault states, even under dynamic driving

conditions. This research underscored the potential to minimize maintenance requirements and enhance system reliability,

contributing to safer and more efficient operation of the EMB system in real-world scenarios. To supplement the current
study’s findings, future research exploring strategies on how to improve model accuracy by integrating multi-channel data
and applying state-of-the-art convolution neural network(CNN) architectures is recommended.
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2. Materials and Methods
2.1 Fast Fourier Transform(FFT)
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2.2 Short-Time Fourier Transform(STFT)
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Fig. 1 The window function of short-time Fourier transform
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2.3 Fault Diagnostic Method
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Fig. 2 Flow chart of belt fault diagnostic method
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